As healthcare organisations seek to enhance safety and quality in a changing environment, organisational learning practices can help to improve existing skills and knowledge and provide opportunities to discover better ways of working together. Leadership at executive, middle management, and local levels is needed to create a sense of shared purpose. This shared vision should help to build effective relationships, facilitate connections between action and reflection, and strengthen the desirable elements of the healthcare culture while modifying outdated assumptions, procedures, and structures. 
W
hat do the US Army, Royal Dutch Shell, General Electric, and Minneapolis Children's Hospitals and Clinics have in common? They are among many organisations actively engaged in developing advanced capabilities for organisational learning. The US Army is renowned for After Action Reviews (AAR) in which participants in training exercises or real events get together immediately afterwards to share observations and ideas in a blame-free discussion. AAR is part of a sophisticated learning structure that emerged after the Vietnam War and transformed the Army. 1 Royal Dutch Shell was an early adopter of scenario planning techniques and uses these as learning tools to uncover assumptions and drive new ways of thinking and conversing through the company. Its CEO explained: "We think of planning as learning and corporate planning as institutional learning". 2 General Electric made "boundarylessness" a cornerstone of its strategy, enacted through conferences, meetings, visits, and project teams that connect people inside and outside the company. 3 Minneapolis Children's Hospitals and Clinics made patient safety a strategic goal and built learning mechanisms such as focused event studies, safety dialogues, and blameless reporting of problems into their work practices. 4 
HEALTH CARE AT A CROSSROADS
Acording to Berwick and Nolan, 5 "searching for one word to describe the state of mind of the physician in the United States today, we might choose beleaguered". The professional status of physicians is at its lowest, fewer people are entering the nursing profession, and financial pressures have created longer working hours and less resource support. In the past 2 years major panel reports have highlighted disturbingly high levels of preventable medical errors and tens of thousands of unnecessary deaths each year. 6 7 Will the healthcare industry defensively reject the calls for action, or will these challenges spur learning and innovation in the organisations and systems through which healthcare is delivered?
We see healthy signs of a wave of innovation. Although there are deep anxieties and many sources of resistance to change in health care, there are also individuals and organisations which are exhibiting creativity and leadership. To support these efforts, we offer concepts and practical examples drawn from several industries including health care. Three ideas underlie our argument: (1) Healthcare organisations can improve quality and other outcomes by enhancing their capabilities for organisational learning. (2) Organisational learning requires leadership from executives, line (middle) managers, and informal network leaders throughout organisations. (3) Leaders are more effective when they take a broad view of the interdependencies among individuals, teams, task flows, systems, and cultural meanings.
ORGANISATIONAL LEARNING
Organisational learning is a process of increasing the capacity for effective organisational action through knowledge and understanding. [8] [9] [10] The learning "process" is a cycle of action and reflection-that is, doing and thinking, performing and conversing. [11] [12] [13] What is being learned, made more effective, and disseminated are "routines" for conducting work that accomplishes goals. [14] [15] [16] Routines evolve over time as individuals get experience with tasks, people come and go, technologies change, priorities and policies shift, and best practices are shared. In health care, typical goals include improving patient well being, handling a greater case load with lower costs, attracting and retaining top quality staff, training residents, getting research grants, and enhancing reputation. Serving these goals are numerous work routines including patient admissions, delivery of care, billing, hiring of personnel, buying equipment, buildings maintenance, and creation of a mission and strategic plan. Some routines are simple and are carried out by one person, while other routines require coordinated action from many. Knowledge necessary to carry out these routines is stored in many different forms and locations, including procedure manuals, physical equipment and layout, and in individual minds. 17 Although individual human beings are naturally programmed to learn, organisations are not. For example, learning may be inhibited by adherence to traditions or bosses who insist that "this is the way we do things around here". 18 19 Most learning that goes on in organisations is local, as individuals or groups perfect their skills and cope with the constraints and costs of dealing with other groups or "the system". Local learning is often hard to verbalise, is closely tied to the details of the work, and is difficult to transfer (often requiring apprenticeship or moving people). [20] [21] [22] [23] In the nuclear power industry, for example, information to prevent the Three Mile Island (TMI) disaster was available from several sources-similar prior incidents at other plants, recurrent problems with the same equipment at TMI, and the critique of engineers that operators had been taught to do the wrong thing in particular circumstances-yet nothing had been done to incorporate this information into operating practices. 24 Organisations learn by creating opportunities for information flow and knowledge creation using a wide range of learning mechanisms such as after action reviews, audits, problem investigations, performance appraisals, simulation, and benchmarking. 25 Some of these learning mechanisms are embedded in the work routines as staff give each other verbal and non-verbal feedback. Other learning can be carried out by participants after performing a task, or by outside auditors or researchers who report their observations and insights. Organisations typically use the results of these activities to standardise work practices, make knowledge more explicit, and control learning. 26 For example, the decade after TMI saw dramatic increases in regulations, formal procedures, internal and external oversight, reporting requirements, training, measurement and information systems, staffing, and exchanges of best practices. 27 28 A serious accident at a nuclear power plant requires a combination of active failures such as human errors and "latent failures". 29 These latent failures are hidden deficiencies such as incorrect procedures, turf battles, overloaded employees, and non-functional back up systems that lie in wait for the right trigger. Safety and quality are enhanced by finding latent failures as they surface in near misses, hunting them down with audits and simulations, reducing the introduction of new latent failures, and proactively seeking out and experimenting with better ways to work. 26 30 31 This requires broad participation, vigilance, open communication, and resources. [32] [33] [34] Increasing bureaucratic controls and even mandating the use of learning mechanisms does not, however, guarantee learning or change in work practices. While controls are useful in addressing familiar and frequent problems, they may weaken the ability to address novel problems and see new opportunities. 26 35 In the nuclear power industry, for example, it took a decade of experience with problem reporting systems to realise that blaming individuals did not make the problems go away, but instead discouraged employees from reporting them. 30 36 Some managers were so confident of their plant's capabilities that they closed themselves off from criticism and learning opportunities, and their defensiveness eroded the trust of employees and regulators. 37 A manager who scowls at a "complaining" employee or cuts travel funds to industry conferences may not realise that years later a problem could emerge that would have been prevented by one piece of information. In this way, policy decisions that drain resources away from learning can slowly and almost invisibly stifle innovation and growth.
Latent failures and system problems are difficult to perceive at a local level and thus difficult to act upon. 26 30 35 Systemic organisational, political, and cultural issues are often invisible, too diffuse or confusing to address, or downplayed in the belief that focusing on systems excuses individual responsibility. Our mental models often lead us to well intentioned actions that help in the short run but create other delayed problems. 9 38 Effective action on such problems requires understanding systemic interdependencies and leverage points, surfacing and challenging assumptions, communicating across groups, and mobilising change. This is what the recent Institute of Medicine report means by saying: "Trying harder will not work. Changing systems of care will" (page 4). 39 It takes a combination of values, skills, and structures to support comprehensive systemic organisational learning. Organisations that value long term rather than short term performance and care about a wider range of outcomes (performance, safety, quality, environment) and stakeholders (shareholders, employees, customers, suppliers, community, society) are likely to recognise the need to learn and take the time to learn. 10 33 40 Such organisations cultivate a variety of skills or disciplines to support learning, including acknowledgement of doubt, collaborative inquiry, personal and shared visioning, conflict management, team learning, and systems thinking. 9 34 41 42 Numerous specific learning mechanisms can be used to stimulate creativity, bring in new information (for example, benchmarking, exchanges of personnel), experiment with new routines, give and discuss feedback, and disseminate new ideas. 10 25 Organisations committed to learning build supportive structures including information systems, training programmes, meetings, and coaching orientated managers who create psychological safety and invite feedback and participation. 43 44 These characteristics are illustrated below in a more specific discussion of health care.
MENTAL MODELS OF ORGANISATIONAL LEARNING IN HEALTH CARE
The implicit mental model or system of beliefs that governs learning in health care is "the application of a body of knowledge derived from medical science and perfected by a physician's own personal experience". 45 In short, the best surgeon is the one who has done the same procedure hundreds of times. Thus, learning is typically viewed as individually focused training, continuing medical education to transfer best practices, and repetition to enhance skill. In fig 1 the boxes and arrows with heavy lines in loop 1 (indicated by the number 1 in a small circle) indicate that training and repetition lead to expertise which improves outcomes and then enhances reputation. Reputation provides opportunities for more repetition and even greater expertise-a virtuous cycle.
We call these causal relationships a "mental model" to emphasise that this is a system of beliefs that interprets observations and influences behaviour. 9 46 While it is true that Figure 1 Illustrative mental models of organisational learning. Solid arrows represent relationships in which an increase in the cause produces an increase in the effect (e.g. more training leads to more expertise); dashed arrows indicate causes that produce opposite effects (e.g. a better reputation decreases motivation to improve). repetition generally increases expertise, this is not a universal or complete scientific theory of learning. In one study operating room teams with equal levels of experience learned at very different rates, depending on their ability to think about and discuss their experiences openly. 47 There are many examples of "superstitious learning" in which people and organisations repeat behaviours that were associated with particularly positive results by chance but actually have no influence on outcomes. 16 Doctors can get lots of experience doing the wrong thing such as routinely performing tonsillectomies, a common practice in past decades that is no longer considered beneficial. 48 Much of the emphasis in developing medical expertise focuses on "exploiting" what is known, 49 as represented in the "learning from experience" portion of fig 1 (loop 1) . The goal is to reduce skill based errors (slips and lapses) 29 and improve timing and coordination at performing a technical task. It is a special kind of standardisation since every patient is unique (unlike a factory that can standardise its inputs). Physicians learn to perfect their technique and to adjust to the range of variation they experience on a standard procedure such as heart valve repair. But "the important question isn't how to keep bad physicians from harming patients; it's how to keep good physicians from harming patients". 50 The "learning from experience" model is insufficient for at least two reasons.
Firstly, even in highly repeatable tasks, repetition may have unintended undesirable (and often delayed) side effects for the larger scale system. 9 38 For example, doctors and nurses may become like bored factory workers and newcomers may be disparaged for their lack of experience. If experienced practitioners get demotivated, reduce their interest in learning new things, or move on to more interesting work, or talented young people avoid areas of medicine where the challenges are predictable, then organisations may fail to learn and performance may suffer. Expertise can be a "competency trap" in which complacency and commitments to the skills that made individuals and organisations successful prevent growth and change.
16-18 51 52 Figure 1 therefore includes arrows from outcomes and reputation that inhibit reflection and motive to improve. Without reflection on disappointing and surprising results, the organisation is not aware of the need for change that would trigger experimentation and discovery which, if shared, would ultimately inform training and practice (follow loop 2 around the perimeter of fig 1) . Hence, if the discovery loop is inhibited, learning may be limited to incremental advances. 11 53 Secondly, not all problems can be reduced to technical solutions. Different kinds of training and experience are needed to handle a flow of unpredictable cases or to make new discoveries and incorporate them into practice. 26 A patient wants his/her tonsillectomy performed by a skilled surgeon but, if a tonsillectomy is the wrong thing to do, then focusing attention on the surgeon's skill is missing the point. Rule based and knowledge based errors involve applying the wrong solution, however skilfully, to the problem at hand or lacking the appropriate knowledge (which could be a system problem rather than a matter of individual competence). 29 Tasks that require interdependent action among a team or among departments in a hospital are not purely technical problems. 30 For example, the study of operating room teams noted above and described in box 1 found dramatically different rates of learning depending on whether or not the surgeon team leader created an open and participative climate that allowed communication across professional boundaries. 47 54 In another study 55 an intensive care unit learned to combine expert technical skills with flexibility and empowerment of front line individuals and teams.
We consider that healthcare organisations must exploit technical skills, refining performance of repetitive tasks but, at the same time, they must explore potential opportunities, rethink assumptions underlying their practices, and seek significant innovations. 49 The lower part of fig 1 illustrates how exploration may emerge from disappointing outcomes (that prompt reflection 11 26 ) or from a vision of possibilities (developed from benchmarking or brainstorming 56 ). For example, the death of Libby Zion from an adverse interaction of two medications "has changed residency training forever" 57 because of public recognition of the dangers of sleep deprived and overworked residents. However, reducing residents' hours or using a night float takes resources away from current routines and actually may increase harm by decreasing continuity of care. Furthermore, the results of experimentation are usually worse in the short run (shown in fig 1 by a negative arrow from experiments to outcomes); change efforts typically follow a "worse before better" scenario. 58 An early focus on results can generate anxiety and inhibit experimentation 59 but, in the long run, experimentation leads to discovery that improves practice (fig 1, loop 2 ) and also stimulates vision that motivates improvement and further discovery (fig 1, loop 3) . Organisations must therefore balance their learning needs, without always knowing what kinds of problems they will face or whose participation will be needed to adapt innovations to existing processes and practices.
The relationships portrayed in fig 1 are only a starting point for understanding how healthcare organisations can learn. For example, reflection is key to both action and learning, 11 60 but reflection is a complex process that is influenced by many characteristics of individuals and organisations. Individual reflection takes discipline, analytical skill, and creativity, but collective reflection adds elements of communication skills and social relationships. 9 41 44 For example, is a Morbidity and Mortality Conference a "cultural ritual" that focuses on what individuals could do differently, thereby reinforcing shame and blame, or a process for identifying latent failures that lie in wait for someone to trigger them? 50 Broadly construed, a box labelled "reflection" could be inserted between every link in fig 1; how, for example, do discoveries become vision or outcomes become reputation? Each link is similarly complex. Although people generally reflect more on bad outcomes, this
Box 1 Learning as a team process
In a study of 16 hospitals implementing a new technology for minimally invasive cardiac surgery, those in which surgeons empowered the operating room team-explicitly recognising the importance of each member's role and contribution to the learning effort-had better outcomes. The cardiac surgery department of one of the most successful of these hospitals had recently hired a young surgeon who wanted to pursue innovation and he led an operating room team in the technology implementation effort. He recognised that the new procedure would require the team to adopt a very different style of working together, explaining that "the ability of the surgeon to allow himself to become a partner, rather than a dictator, is critical". " depends greatly on whether there is time to reflect, social support and skill for reflection, mechanisms for collective feedback and reflection, a culture that encourages learning from problems rather than defending against blame, and many other factors. 11 30 It should not therefore be surprising that development of organisational learning capabilities requires participation and leadership from a wide range of organisation members.
LEADERSHIP OF ORGANISATIONAL LEARNING
Just as safety is a property of a system rather than solely the result of individual skill, 30 61 leadership is also a system property. In a time of rapid changes in technology, demographics, markets, and organisation forms, leadership is an essential function to prepare and mobilise organisation participants for change 62 and to create a balance between exploitation of current capabilities and exploration and development of new capabilities. "The manager does things right; the leader does the right thing". 63 Mention of "the leader" should not, however, be taken to mean the CEO or other executives. Leadership must be distributed broadly if organisations are to increase their capacity for learning and change and therefore to flourish in a complex and changing environment. Specifically, we discuss executive or strategic leadership at the top of an organisation, line leadership from managers in the middle, and informal or network leadership from individuals throughout the organisation. 64 Executive leaders are often considered the legitimate visionaries and structural designers of the organisation. For example, Julie Morath, the chief operating officer of Minneapolis Children's Hospitals and Clinics, framed this vision for patient safety: "The culture of health care must be one of everyone working together to understand safety, identify risks, and report them without fear of blame. We must look at ways of changing the whole system when we manage to zero defects". 4 Vision can create a sense of shared purpose. Guiding ideas shape thinking, frame opportunities, and orientate the organisation toward particular values and criteria for success. Morath changed the language from threatening terms such as "errors" and "investigations" to "accidents" and "analysis". She created structures such as the Patient Safety Steering Committee to provide resources and opportunities to engage cross-disciplinary participation. Executive leaders also provide protection or psychological safety 33 for and mentoring of line leaders and informal network leaders who do most of the work of change. Because they are a focus of attention for the organisation, senior managers are important role models who embody the organisation's norms, values, and culture. Brock Nelson, CEO of Children's Hospitals and Clinics, openly describes his "personal epiphany" in being able to enact a new policy of disclosing more information and personally apologising to a family that had lost a teenage child who had initially been misdiagnosed. 4 However, even CEOs cannot readily change a culture. Rather than opposing the culture, it is generally more effective to address acknowledged problems in new ways and to "tilt" the culture by reinterpreting new actions as consistent with existing cultural strengths. 19 For example, it is said that medicine leaves people "isolated in their discipline specific domains and 'tainted' by traditional disciplinary hierarchies, boundaries and biases". 65 Many physicians feel uncomfortable being "part of the team as opposed to being the sole decision maker". 66 If "among all of the skills for improvement, the most crucial one may be the skill to cooperate across traditional boundaries", 67 then how do we change an individualistic culture into a teamwork culture? Senior clinical leaders and executives can articulate and champion new values, but that will have little impact without opportunities for people to work together on common problems (see box 1). Instead of addressing culture or teamwork directly, executives could support new ways to improve surgical team performance, for example, and then portray teamwork as supporting culturally accepted goals and values of excellence, learning, and caring. Participants then experience for themselves how new ways of acting can meet shared goals, gradually shifting cultural beliefs, values, and assumptions.
Although senior managers can create vision and strategy, "nothing can start without committed local line leaders". 64 For example, it was not high level management support that was decisive in successfully implementing the new technology in the scenario in box 1, but the way the surgical team leaders fostered an atmosphere of learning including acknowledgement of doubt, encouragement of communication, and real time team learning. 4 Any experiment carries the risk of failure, but every failure is a learning opportunity, especially small failures. 68 In a medical culture of infallibility, however, any failure "can meet with resistance among physicians and managers for whom success is the only acceptable result". 69 Line leaders thus bear a considerable burden-asked by executive leaders to make the vision come to life, asked by subordinates to coordinate and support their work, asked by everyone to solve problems and make decisions. From the viewpoint of organisational learning, they are critical for encouraging and supporting practical experiments and learning efforts. When experiments bear fruit, they are the teachers and disseminators of new practices. But they are always at risk of having their efforts resisted, their successes misinterpreted, their investments rejected, and their executive support withdrawn.
Informal network leaders are the community builders who weave organisations together. With little or no formal position or authority, they turn this weakness into strength by demonstrating commitment when they act from personal conviction. The dissenting voice can often do more to enhance group creativity and change underlying attitudes than coercive majorities or hierarchical leaders who demand compliance. 70 The example described in box 2 demonstrates how two front line employees drew on their personal relationships, attracted modest support from management, and unleashed the creativity and commitment of the broader organisation. In order to stimulate innovation and change without creating resistance, informal leaders need sensitivity to the culture and politics of the organisation. By building informal networks, linking innovators with internal and external resources, creating communication structures to bridge boundaries, and finding ways to build coalitions within the existing power structure, 71 72 they accelerate organisational learning.
LEADERSHIP CHALLENGES OF HEALTH CARE
Leaders face particular problems in healthcare organisations where the cultural institutions and work practices that
Box 2 Empowering local leadership
At Minneapolis Children's Hospitals and Clinics a clinical nurse specialist and a pharmacist in haematology/ oncology wanted to do something about patient safety at the local level. With support from the pharmacy manager, the nurse and pharmacist started a safety action team of cross-functional front line service workers to meet monthly to discuss medication safety issues. The consistent and frequent message from senior leadership that patient safety was a priority allowed these employees to overcome numerous barriers such as status differences, already heavy workloads, and general resistance to changes in how things get done in the hospital setting. The concept spread to other departments and then became an organisational initiative for every clinical unit manager.
support individual expertise and autonomy can also inhibit information flow and collective learning. The task of caring for individuals with unique combinations of needs is complex and ever changing: the knowledge base of medicine continues to grow, technology advances, payers demand lower costs, and the legal system seems poised to find scapegoats for any disappointment. Healthcare organisations are adept at local learning, but many practitioners resist standards and guidelines at the organisational level as infringements on their professional standing. Standardisation also can drive out innovation. Even the best teaching hospitals have ad hoc work practices that vary from department to department and tend to lionise surgeons who exemplify the individualistic culture. However, the kind of standardisation that is needed is not telling surgeons how to operate, but rather developing systems of communication and work practices that ensure that patients get the right drug at the right time, the right test at the right time, and that the right kinds of conversations are encouraged to support feedback and discovery (see, for example, a case study of the implementation of a "care path" for cardiac surgery which highlights the opportunity to standardise certain tasks without impinging on the autonomy of physicians and other clinical decision makers 73 ). Such organisational discipline has often eluded health care, while clinical and professional expertise continue to make remarkable advances. Healthcare organisations face particular barriers to systemic organisational learning from powerful status differences that inhibit open inquiry and collaborative learning. These barriers may be surmountable when committed individuals and organisations take action on local opportunities to produce small wins, as illustrated in our examples; however, industry wide attention by opinion leaders to the need for and the barriers to learning may also be required to enable substantial change to occur.
The trust and safety needed to engage open participation in a learning process is hard to build but easy to destroy in reacting to the kind of pressure that emerges in a highly publicised signal event such as the Dana Farber case. 74 It is tempting to take the advice of legal experts and try to avoid giving out any risky information. Yet the experience at Children's Hospitals and Clinics and elsewhere shows that candour supports learning, builds a positive culture, and may head off more expensive legal actions.
CONCLUSIONS
Leaders at every level need the wisdom to understand their role in creating conditions and physical space for safety and quality. Executives have to articulate a compelling vision of a learning culture that helps stakeholders to see investments in organisational learning as supportive of common goals. In moving to a focus on systems and learning, leaders serious about improvement need to model and reward reporting and learning from mistakes and near misses, rather than blaming individuals and suppressing information when bad events occur. Although there may be some errors that cannot be tolerated, the majority are honest mistakes that reveal system vulnerabilities. Leaders should create the psychological safety 33 75 for errors to be discussed, while also inspiring individuals and the organisation to achieve a high standard of care. They must then persist as stakeholders discover that diverting resources to learning and process redesign will often mean that short term financial and production indicators look worse before they get better.
There is no single answer to strengthening organisational learning. Organisations must support local learning and standardised routines. However, standardisation must be balanced with attitudes and structures that encourage exploration and discovery. Leaders at every level can help to mobilise the participation from key stakeholders needed for systemic change. 76 Effective leadership at every level requires understanding task and information flows as well as political interests and cultural assumptions. 3 77 Leaders create a sense of shared purpose, build effective relationships, and make connections between action and reflection in enabling actionable knowledge and energising knowledgeable action.
• Healthcare organisations can improve quality and safety by enhancing their capabilities for organisational learning.
• Organisational learning is a process of increasing knowledge and innovating work routines through the interplay of action and reflection that is more extensive than individually focused training and repetition.
• Learning in organisations is inhibited by such factors as tradition, outdated procedures, values, structures, and tacit "mental models" about how work gets done. • Effective organisational learning is supported by cultural values of openness and excellence; learning mechanisms that encourage information flow, challenge assumptions, and aid systems thinking; and commitment of resources.
• Organisations have to balance incremental improvements and standardisation based on existing knowledge with more radical and uncertain innovations.
• Organisational learning and change require leadership from executives, line managers, and informal network leaders throughout organisations.
• Leaders should create purpose, help interpret situations in new ways, build trust, model new ways of thinking and acting, and take a broad view of the interdependencies of individuals, teams, task flows, systems, and cultures.
